Tunability of the partially ordered double perovskite (PODP) and coexisting spinglass phase in SrMn1-xWxO3 (x=0.20 to 0.40) have been studied using neutron powder diffraction (NPD), muon spin relaxation (SR), and magnetic susceptibility 
Introduction
The occurrence of exotic magnetic ground states like spin-liquid [1] [2] [3] [4] [5] , valence bond glass [6] , spin-glass [7] [8] [9] [10] [11] , and spin-ice [12, 13] have been of immense theoretical and experimental interest for several decades [14] [15] [16] [17] . These exotic magnetic phases originate from geometric frustration arising from competing nearest neighbor (NN) and next nearest neighbor (NNN) antiferromagnetic (AFM) interactions between moments arranged on triangular, tetrahedral [18] , Kagome [19] and ShastrySutherland [20] type lattices. Due to the presence of tetrahedral topology in its structure, as shown in the inset of Fig.1 (a) , magnetic double perovskites (DPs) [6,21- 23] A2BB'O6 have been extensively studied regarding such exotic magnetic ground states. In magnetic DPs [24] B/B' (diamagnetic/magnetic) cations follow a tetrahedral topology, therefore an AFM super-exchange interaction cannot be simultaneously satisfied at each lattice site, and hence long-range AFM order gets suppressed. Such an interaction gives rise to cooperative phenomena resulting in frustration-driven freezing of spin configurations, such as valence bond glass Ba2YMoO6 [6] and spinglass as in Sr2CaReO6 [21] , Ba2YReO6 [22] and Sr2MgReO6 [23] . However, there are examples, where despite the presence of tetrahedral topology, magnetic DPs undergo normal AFM ordering [25, 26] .
An ideal DP has Fm-3m structure, but it is often distorted due to steric pressure and temperature variations [27, 28] resulting in its structural variants like P42/n, Pnma, P21/m, P21/n etc. The b-site chemical ordering of B/B' cations still exists [28] [29] [30] , but the tetrahedral topology can be distorted relaxing the condition of frustration and resulting in AFM ordering. In such DPs the NN AFM interaction is an extended super-exchange, active along B'-O-B-O-B' pathways and leads to type-I AFM, e.g. Ca2LaRuO6 [31] , Sr2YRuO6 [32] , Sr2LuRuO6, Ba2YRuO6, Ba2LuRuO6 [33] , La2LiRuO6 [34] and Sr2TeMnO6 [35] . It has been shown that DPs having diamagnetic atoms like W [25, 26, 36, 37] , Nb [38] or Mo [26] , at its b-sites, exhibit type-II AFM in which the NNN spins are AFM aligned.
It is worth noting that in the case of perovskites the frustrated magnetic ground To address these questions we have carried out studies on a distorted DP with composition typified by A2B'2-xBxO6 taking Sr2Mn2-xWxO6 as a case study.
Sr2MnWO6 is a perfectly ordered distorted DP with G-type AFM order. We found that PODP forms for x ≥ 0.3. Compositions with x < 0.3 remain simple disordered perovskites. Also, the magnetic and structural properties of PODPs Sr2Mn2-xWxO6 are entirely different from the fully ordered Sr2MnWO6 [25, 26, 37, 38] . In place of longrange AFM order [25, 26] , we found a spin-glass state with Tg systematically decreasing with x. Such tunability of the site occupancy will be common to nearly all DPs, and hence this approach can prove a novel way for tailor-making the properties of other DPs as well.
Experimental
Sr(Mn1-xWx)O3 compounds with x = 0.20 to 0.40 were prepared following the conventional solid-state reaction route using 99.99% pure SrCO3, MnO2 and WO3.
The thoroughly ground stoichiometric mixture of the ingredients was calcined and sintered respectively at 1200C for 24 h and 1450°C for 12 h. Phase purity characterization was done using powder X-ray diffraction. Magnetization-vs.-temperature (M-T) measurements were carried out under zero-field cooled (ZFC) and 500 Oe field-cooled (FC) conditions using SQUID-VSM (QD). To investigate the microscopic nature of the magnetic ground states, neutron diffraction (NPD) (200-5K), using the GEM instrument, and muon spin relaxation (SR) measurements in zero-field (ZF) and 0 to 3000 Oe longitudinal-fields (LF) (125-2K), using the MuSR instrument, were performed at the ISIS Pulsed Neutron and Muon Source, U.K.
Results

Neutron diffraction studies
In literature, the structure of Sr2Mn 4c W 4d O6 has been attributed to two possible spacegroups P42/n [25] and P21/n [26] . We refined the room temperature NPD data of all the studied PODPs based on P21/n using Jana-2006 [39] . Figure 1 (a) presents a typical nuclear structure refined NPD data for SMWO30 using P21/n. The refinement of PODP structures was done following coupled 4c and 4d occupancies described as Sr2(Mn1-xWx)(MnyW1-y)O6. For details on the refinement see supplementary materials. 
Magnetic studies
Temperature dependent dc magnetic susceptibility (dc-vs-T) of Sr(Mn1-xWx)O3
were measured for x= 0.20 to 0. spin-correlations, ac-susceptibility (ac-vs-T) measurements were carried out at frequencies ranging from 31 to 937 Hz. The ac-vs-T data for SMWO20 and SMWO30 is shown in Fig.2 (c-d) . The ac-vs-T also shows a cusp-like peak, the frequency dependence of which is shown in the insets to each panel.
To check for the occurrence of any long or short ranged magnetic order, NPD measurements were performed at temperatures below the cusp-like anomalies. Figure   3 shows the comparison of the low-q (high-d) regions of the low-temperature NPD profiles of SMWO30, SMWO32 and SMWO40. In literature occurrence of a pronounced AFM ordering peak at ~ 9.2 Å is reported for Sr2MnWO6 by Azad et al.
[ 25] and Munoz et al. [26] , but no such feature was evident in our data, so we find no evidence for long-ranged AFM ordering.
µSR measurements
To investigate the spin-glass phase in the To distinguish between the cases of fluctuation or freezing dominance, we collected μSR spectrum for SMWO30 at various longitudinal fields at 5 K. Figure   5 (b) shows the A(t)-vs-t data collected from 0 to 3000 Oe. Since we are unable to decouple the muon spins from the internal magnetic fields they experience, we can conclude that the internal fields are significantly larger than the largest field used of 0.3 T.
Discussion
The bifurcation in ZFC and FC of dc-vs-T below the cusp, the frequencydispersion of the peak maxima in ac-vs-T, the complete absence of the signature of any magnetic order in NPD and the critical growth of muon relaxation-rate λ(T) i.e. 0.20 to 0.40, can be represented as in Fig. 6(a) , which shows a finite size Mn-O plane 
λ=λ(0)
.
Conclusion
Based on the above-described studies we conclude that on W substitution at Mn site 
